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INFLUENCE OF NITROGENOUS COMPOUNDS ON THE 
RE SPIRA TORY QUOTIENT OF RHIZOBIUM 
D. A. ANDERSON AND R. H. w ALKER 
Using the Warburg micro-manometric technique, the influence 
of nitrogenous compounds on the respiratory activities of the 
legume root-nodule bacteria has been recently studied. It was ob-
served in these studies that the form in which the nitrogen was 
supplied to the organisms greatly influenced the amount of oxygen 
which they consumed. The fact was apparent that the effect of the 
nitrogen source might be due either to a stimulation or depression 
of the respiration of the organisms or to a marked change in its 
respiratory quotient; i.e., the ratio of oxygen consumed to carbon 
dioxide produced, C~2 • In order to throw light on this problem, 
a study of the influence of various nitrogenous compounds on the 
respiratory quotient of Rhizobium was initiated. Strains of 
Rhizobium trifolii, Rh. meliloti, Rh. lcguminosaruni and Rh. 
japonicum were used. 
In general, the respiratory quotients were influenced considera-
bly by the form in which nitrogen was supplied to the organisms. 
The respiratory quotients of the organisms in a glucose-yeast-
extract medium were consistently less than 1.0 (ranging from 0.85 
to 0.96). This indicated that the consumption of oxygen by the 
organisms exceeded the production of carbon dioxide. The amount 
of oxygen consumed was greater with yeast-extract than with any 
other nitrogen source. 
In the glucose medium containing no added nitrogen the respir-
atory quotient was approximately 1.0. When sodium nitrate was 
added to the medium the respiratory quotient was greater than 1.0 
(ranging from 1.07 to 1.17). This indicated that carbon dioxide 
production by the organisms exceeded oxygen consumption. The 
assumption was made that in this medium the nitrate ions may 
have replaced the gaseous oxygen to some extent as an hydrogen 
acceptor. This idea was further borne out by the fact that in a 
water solution of sodium nitrate the respiratory quotient was con-
siderably more than 1.0, while in water alone the respiratory 
quotient of the organisms fell considerably below 1.0. 
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In a medium containing ammonium chloride the respiratory 
quotient was slightly less than 1.0. 
IowA STATE COLLEGE, 
AMES, lowA. 
OXYGEN ABSORPTION AND CARBON DIOXIDE 
PRODUCTION IN SOILS 
F. B. SMITH AND P. E. BROWN 
Carbon dioxide production in the soil has long been regarded as 
a measure of biological activity. It has been suggested that oxygen 
absorption might give a more reliable measure of the total action 
of microorganisms than carbon dioxide production. Since the 
amount of oxygen consumed by aerobic organisms under constant 
environmental conditions bears a definite relation to the amount 
of carbon dioxide produced, it would seem that the ratio of carbon 
dioxide produced to oxygen consumed would show something con-
cerning the nature of the organic matter of the soil, its composition 
and rate of decom1xisition and, therefore, be a better index of 
microbiological action than either alone. 
Theoretically, the complete oxidation of a molecule of glucose 
yields 6 molecules of carbon dioxide and 6 molecules of oxygen are 
consumed in the process. The ratio of carbon dioxide produced to 
oxygen consumed is, in this case 1/1. This ratio referred to an 
organism on a given substrate is called the respiration quotient. 
The respiration quotient of an organism may vary widely with 
conditions but for a given set of conditions it is constant. The 
ratio of carbon dioxide produced to oxygen absorbed in the soil 
under aerobic and constant environmental conditions should repre-
sent the resultant of the respiration quotients of the heterogeneous 
population of aerobic soil microorganisms. This ratio might be 
called the respiration quotient of soils since we speak of soil 
respiration. The respiration quotient of a soil, then, should be 
characteristic and should reflect life conditions in the soil. 
The respiration quotient of soils may vary widely. Results were 
secured in this laboratory with the Iwanoff fermentation mano-
meter which indicated that the quotient was 1 for the particular 
case. The oxygen content and the carbon dioxide content of the 
soil air for various conditions have been determined and generally 
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